Background: Human papillomavirus (HPV) infections cause approximately 30,700 cancers annually among US men and women, cervical cancer being the most common. Human papillomavirus vaccination is recommended routinely for US girls and boys at age 11 to 12 years, and for those not previously vaccinated, through age 26 and 21 years for women and men, respectively. Our objective was to assess current cervical cancer screening and HPV vaccination practices among sexually transmitted disease (STD) clinics in the United States.
Methods:
We surveyed a geographically diverse convenience sample of US STD clinics identified by members of the National Coalition of STD Directors within 65 state, territorial, and local jurisdictions. An online multiple-choice survey about clinical services was administered to clinic directors or designees during October 2014 to February 2015.
Results: Survey respondents included 78 clinics from 46 states and territories. Of these clinics, 31 (39.7%) offered both cervical cancer screening and HPV vaccination, 6 (7.7%) offered cervical cancer screening only, 21 (26.9%) offered HPV vaccination only, and 20 (25.6%) offered neither cervical cancer prevention service. Among those not offering the service, the most commonly reported barrier to cervical cancer screening was time constraints (25/41, 61.0%); for HPV vaccination it was reimbursement (11/26, 42.3%).
Conclusions: By early 2015, in a geographically diverse group of 78 STD clinics, 39.7% provided nationally recommended HPV vaccination and cervical cancer screening, whereas 25.6% provided neither. Further research could identify strategies for STD clinics to reduce HPV-associated cancers by increasing provision of HPV vaccination and cervical cancer screening services, particularly among medically underserved populations.
A pproximately 30,700 cases of cancer attributed to infection with human papillomavirus (HPV) occur annually among men and women in the United States. 1 The most common of these are cervical cancers, with an average of 11,771 cases annually, and oropharyngeal cancers with 15,738 cases annually (3100 among females and 12,638 among males). 1 Many of these cancers would likely be prevented through programs providing HPV vaccination as well as early screening and treatment for cervical cancer.
The first HPV vaccine was licensed for use in the United States in 2006, and routine vaccination has been recommended by the Advisory Committee on Immunization Practices for girls since 2006 and boys since 2011. 2, 3 At the time of this evaluation, 2 HPV vaccines were available in the United States: a quadrivalent vaccine (Gardasil, Merck and Co., Inc) and a bivalent HPV vaccine (Cervarix, GlaxoSmithKline); more recently, a 9-valent vaccine (Gardasil 9, Merck and Co., Inc) was also approved and recommended for routine use. 4 Early evidence from many countries has shown decreases in vaccine-type HPV infections and genital warts after HPV vaccine implementation. 5 However, HPV vaccine coverage in the United States remains below target levels. 6 Among adolescents aged 13 to 17 years in 2015, estimated coverage for at least 1 dose of HPV vaccine was 62.8% among girls and 49.8% among boys; for 3 doses of HPV vaccine, it was 41.9% among girls and 28.1% among boys. 7 These coverage estimates lag substantially behind those for adolescent vaccines to prevent pertussis and meningococcal disease. 7 Contributing factors have included lack of strong recommendations for HPV vaccines from health care providers discussing adolescent vaccines with patients and parents. 8 In the United States, cervical cancer screening via cervical cytology (eg, Pap testing) is recommended every 3 years, or up to 5 years if done in conjunction with HPV testing in women older than 30 years. [9] [10] [11] However, identifying women who need cervical cancer screening is often challenging, and both overscreening and underscreening occur. [12] [13] [14] Referrals to another institution for cervical cancer screening can result in loss to follow-up. 15 Furthermore, timely follow-up and treatment are required for screening to be effective, and racial, socioeconomic, and other disparities occur. 16, 17 Evidence-based guidance from the United States Preventive Services Task Force and others recommends against using HPV testing alone when screening for cervical cancer, 9, 10 and there are no recommendations to conduct screening for anal cancer or oropharyngeal cancer. 18 Human papillomavirus testing is not a prerequisite for HPV vaccination.
Although vaccination and cervical cancer screening often occur in primary care settings, medically underserved or vulnerable individuals with limited access to primary care may seek care at sexually transmitted disease (STD) clinics, family planning clinics, or other publicly-funded sites. For this reason, STD clinics have been described as safety net clinics that can provide sexual health care and family planning services. Elements of quality family planning services include (a) on-site HPV vaccination; (b) Pap testing, and (c) HPV testing in accordance with United States Preventive Services Task Force and other national recommendations. 19 HPV prevalences between 27% and 49% have been measured among female STD clinic patients, 20 ,21 yet little is known about the cervical cancer screening and prevention services currently offered in STD clinics. We surveyed STD clinics to assess whether available clinical services included HPV vaccination, Pap tests, and HPV testing.
METHODS
For this evaluation, we surveyed a large and geographically diverse convenience sample of US STD clinics nominated by members of the National Coalition of STD Directors (NCSD) representing 65 jurisdictions, encompassing state, territorial, and local health department STD programs offering STD prevention and control services. Each NCSD member was asked to nominate the largest sexual health safety net clinic/s providing STD and other sexual health services within their jurisdiction. At least 3 attempts were made to contact directors at each nominated clinic including email and telephone calls. Nonresponding clinics received additional email and phone requests. In addition, NCSD members leveraged personal networks to reach out to clinic directors and staff in their jurisdictions.
An online multiple-choice survey with limited open-ended response options was administered to clinic directors or designees during October 2014 through February 2015.
Qualitative data from open-ended questions were coded and analyzed using Microsoft Excel to identify themes that were then recoded as dichotomous variables for quantitative analysis. Statistical analyses were conducted using SPSS for descriptive and bivariate comparisons. To assess clinic characteristics associated with offering specific clinical services, χ 2 and odds ratios (ORs) were calculated and variables with a P value of <0.05 were considered significant.
Survey questions addressed clinic area and population served, cervical cancer screening practices, HPV vaccination practices, and barriers. Clinic level variables included clinic type, HPV-related services and business capacities (electronic health records, insurance billing), patient characteristics, and perception of barriers to provision of services. Community-level variables included: location, rurality, funding for services, per capita state public health funding, and adolescent consent policies. Clinic service areas were identified as "mostly urban," "mostly suburban," "mostly rural," "unsure/don't know," or "other kind of area." Four census regions were used to group jurisdictions: Northeast, Midwest, South, and West. 22 HPV vaccination financing was described as public funding, public or private insurance, patient financing, and/or grants and donations.
Clinics offering any cervical cancer screening services were classified as "screening clinics" and clinics offering HPV vaccination were classified as "vaccinating clinics." Clinics offering cervical cancer screening and vaccination services were compared with their counterparts not offering these services.
Each participant was offered a nominal gift card for completing the survey. This analysis was limited to public health program evaluation and therefore was not subject to review by an institutional review board.
RESULTS
In total, 143 clinics were nominated to participate, including at least 1 clinic from each of 50 states and 3 territories (ie, District of Columbia, Puerto Rico, and U.S. Virgin Islands). Complete responses were received from 78 clinics, located in 46 states and territories, and all census regions. The majority (73, 93.6%) represented a single clinic site. Multi-site respondents were from metropolitan areas distributed across U.S. census regions. Most respondents represented local health departments (56, 71.8%); although some represented state health departments or districts (7, 9.0%), and several other types of sites (5 each, 6.4%): family planning, hospital-affiliated or nonprofit/community health center (Table 1) . No information was available on nonresponding clinics.
Of the 78 clinics, 31 (39.7%) offered both cervical cancer screening and HPV vaccination services, 6 (7.7%) offered cervical cancer screening only, 21 (26.9%) offered HPV vaccination only, and 20 (25.6%) offered neither service.
Cervical Cancer Screening
Almost half of the clinics (37, 47.4%) offered any type of screening for cervical cancer. Screening clinics were located in every census region, and most (23, 62.1%) were part of the National Breast and Cervical Cancer Early Detection Program. 23 The majority (26, 70.3%) offered simultaneous HPV and Pap testing or "co-testing," and the others (11, 29.7%) offered Pap testing only. None offered primary HPV testing.
Of screening clinics, 15 (40.1%) also provided cervical screening follow-up, offering additional procedures such as colposcopy. Most of these (12, 80.0%) provided colposcopy with biopsy, 6 provided cryotherapy and 6 provided endocervical curettage.
The vast majority of the 37 screening clinics (30, 81.1%) tracked patients who needed follow-up from abnormal screenings. Most (28, 75.7%) used a referral or reminder system, and many (20, 54.1%) used a reminder system specifically to notify patients when due for cervical screening. Clinics provided abnormal screening results to their patients primarily through phone contact: 16 clinics (43.2%) called patients with their cervical screening results, and 21 clinics (56.8%) reported a wide range of additional activities including notifying by mail or email.
Screening clinics offered cervical screening based on patient age (35, 94.6%), documented medical history of time since last Pap test (32, 86.5%), patient self-report of time since last Pap test (25, 67.6%), patient request (18, 48.6%), and whether patient was new or returning to the clinic (7, 18.9%).
Several differences were noted between screening and nonscreening clinics. Clinics offering cervical cancer screening could be found in every geographic region, but compared with non-screening clinics, they were less likely to be in the Midwest (OR, 4.0; P = 0.01). Clinics offering cervical cancer screening were 
Barriers to Cervical Cancer Screening
Among all 78 STD clinics, the most commonly reported barriers to offering cervical cancer screening were time constraints related to the competing mission of an STD clinic (33, 42.3%), poor reimbursement or cost (25, 32.1%), lack of follow-up to provide results and referrals if needed (24, 30.8%), and cost to patient (23, 29.5%).
Among 41 clinics not offering cervical cancer screening, the most commonly reported barriers were time constraints (25, 61.0%), lack of follow-up to provide results and referrals if needed (20, 48 .8%), and poor reimbursement or cost (18, 43.9%) (Fig. 1) .
Among 37 clinics providing cervical cancer screening, most reported no barriers (16, 43 .2%); however, others reported barriers including cost to patient (9, 24.3%), poor understanding (9, 24.3%), and time constraints given the competing needs of an STD clinic (8, 21 .6%).
HPV Vaccination
Among the 78 STD clinics, a total of 52 (66.7%) offered any HPV vaccination. Most of these (47, 90.4%) offered quadrivalent HPV vaccine, and 5 offered bivalent HPV vaccine. Most vaccinating clinics (33, 63.5%) offered HPV vaccine to consenting patients through age 26 years. Most reported offering HPV vaccine to female patients (50, 96.2%) and to male patients (45, 86.5%). These STD clinics also offered other vaccinations, including hepatitis B, hepatitis A, influenza, combined tetanus, diphtheria and pertussis (Tdap), and meningococcal vaccines ( Table 2) . A total of 37 clinics participated in the Vaccines for Children program (VFC) 24 ; among vaccinating clinics, 19 (36.5%) only offered HPV vaccine to patients eligible for this program. Many vaccinating clinics (35, 67.3%) reported relying on multiple sources of funding for HPV vaccine, such as private insurance, public insurance, grants, donations, and/or federally funded programs.
Insurance billing (private or public) was not significantly associated with clinic type; however, clinics in the Northeast region tended not to bill insurance for HPV vaccination (χ 2 9.35, P = 0.003), and clinics in the Midwest region did (χ 2 9.51, P = 0.002).
Barriers to HPV Vaccination
Among 78 STD clinics, the most commonly reported barriers to offering HPV vaccine were community or patient reluctance (28, 35.9%), lack of patient or community interest (19, 24 .4%), poor reimbursement (20, 25.6%), lack of follow-up for multiple dose completion (18, 23.1%), challenge obtaining consent (17, 21.8%), and time constraints (17, 21.8%).
Among 26 clinics not offering HPV vaccine, the most commonly reported barriers were poor reimbursement (11, 42.3%), vaccine not being stocked in the clinic (11, 42.3%), and time constraints (9, 34.6%).
Among 52 vaccinating clinics, the most commonly reported barrier to expanding this practice was patient or community reluctance (24, 46.2%) followed by lack of patient and community interest (15, 28.8%) (Fig. 2) .
DISCUSSION
This evaluation of cervical cancer screening and prevention among a diverse group of 78 STD clinics in the United States found that in early 2015, less than half (39.7%) were providing both of the most important prevention services related to HPVassociated cancers: HPV vaccination and cervical cancer screening. Barriers to cervical cancer screening were similar for screening and nonscreening clinics: time, reimbursement and lack of follow-up for abnormal screening results ranked among the most common. Notably, 80% of the screening clinics offered follow-up evaluation testing within the clinic for abnormal screening results. Reimbursement was cited as an issue, yet only 62% of screening clinics were providers within their state's Breast and Cervical Cancer Early Detection Program. Given this program's emphasis on reaching rarely and never screened women, improving links with STD clinics could be beneficial for women and to help underwrite such services in these clinics.
Barriers to offering HPV vaccination included reimbursement for nonvaccinating clinics, and reluctance, lack of follow-up, interest, and time constraints for vaccinating clinics. Also, consent issues were commonly reported as a barrier. Although most states allow minors to consent for STD services, consent age requirements for vaccination can differ in some states, 25 impacting ability to deliver vaccine to adolescents in this setting. Some barriers due to reimbursement might be mitigated by increasing STD clinic participation in the Vaccines for Children program. 26 These findings are subject to at least four limitations. First, although our convenience sample was selected to identify geographically diverse sites offering a wide range of sexual healthrelated clinical services, results may not be generalizable to other practice settings, and a variety of sexual health safety net providers were included as no formal definition of an STD clinic has been established. Second, reported data were not verified by external reviews and could contain biases. Third, it is not known how many STD clinics have the capability to bill insurers, or whether this might result in reduction of financial barriers. Finally, since there are no national recommendations to screen for anal cancers or oropharyngeal cancers, even among men who have sex with men or HIV-infected individuals, this study did not address this issue.
There are few previous studies of cervical cancer prevention services in STD clinics. A 2011 study of 42 STD clinics participating in the CDC STD Surveillance Network, found that before HPV vaccine was routinely recommended for males, only 7 (17%) clinics were offering HPV vaccine, 22 (52%) clinics routinely referred patients elsewhere for HPV vaccination and 13 (31%) clinics did not routinely refer patients for HPV vaccination. 27 These clinics identified barriers to HPV vaccine delivery as cost, staff time, and follow-up. 27 Another prior study from 2007 reported that 20% to 49% of STD clinics were providing Pap or HPV testing. 28 The percentage of clinics offering HPV vaccination in our study (66.7%) was somewhat higher than identified previously, which could be attributable to different survey methodology, the impact of broader national recommendations on HPV vaccination, and a changing health care delivery landscape in which public health STD clinics are working to diversify financing; in some jurisdictions, these pressures have resulted in a wider array of clinical services being offered in STD clinics.
Even with national guidelines in place recommending cervical cancer screening and HPV vaccination as key elements of quality care, barriers still exist to cervical cancer screening and HPV vaccination in STD clinics. Given that not all of the STD clinics in our survey offered HPV vaccination and cervical cancer screening services, future studies could identify opportunities to prevent HPV-associated cancers by implementing or expanding these services in this setting. 29 In a rapidly evolving health care delivery system, STD clinics may be subject to increasing financial pressure to provide nationally recommended services. Understanding uptake of HPV vaccine and cervical cancer screening services, as well as insurance billing capabilities and financial partnerships, will be helpful. In addition, STD clinics may be uniquely positioned to reach vulnerable patients with limited access to care in other settings.
